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PREFACE

PREFACE

Recent decades have witnessed a significant increase in the
life expectancy of people in most countries of the world. The age
distribution of the population is developing from a pyramid in the
direction of a cylinder. This trend is reflected in the increasing
prevalence of age — related diseases. The clinical neurological
symptoms and signs of these brain diseases are also displayed by
the considerably increased number of patients suffering from im-
paired cognition in the second half of life.

. More than half of the patients with progressive loss of cogni-
tive performance are suffering from Alzheimer's disease. As is the
case for many diseases, the Alzheimer syndrome does not have a
single cause. Long before the clinical outbreak of Alzheimer’s
disease ,many factors are already exerting irfluence on the patient
who has a predisposition for this illness. In recent years research
on the neurobiological origin has focused on so — called B —amy-
loid protein ,which is the main constituent of the deposits forming
the foci in the brain tissue — the socalled Alzheimer plaques.

It should be noted , however, that these amyloid plaques oc-
cur not only in the brains of Alzheimer patients, but also in the
brains of elderly persons not suffering from dementia ;characteris-
tic for Alzheimer’s disease is the regional distribution and plaque
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density in specific regions of the brain. The most important mor-
phological correlation of Alzheimer’s disease is the destruction of
synapses in the region of the cerebral cortex. At every cortical
nerve cell there are up to 10 000 specialized contact points (syn-
apses) over which connections are made to other nerve cells
through the exchange of messenger substances ( neurotransmit-
ters) . This vast number of signal transmissions between the nerve
cells forms the neurophysiological basis of our neuropsychological
functions. )

Experimental investigations have shown that there is an in-
teraction between the use of synapses and their number and struc-
ture. This phenomenon of plasticity indicates the existence of a
lifelong reserve potential available to both healthy persons and to
persons suffering from cognitive disturbances receiving appropri-
ate therapy if required. ’

A further type of cortical nerve cell damage is known as
neurofibrillar degeneration. This change ,which was discovered by
Alzheimer, is characterized by the occurrence of intracellular fi-
brous bundles: paired helical filaments ( PHF) are degenerate
neurofilaments andproteins associated with microtubuli ; neurofila-
ments and microtubuli serve the nerve cells as intraneuronal
transport structes for the anterograde and retrograde transport of
substances along the axonal nerve processes. In respect of neuro-
fibrillar degeneration ,there is an overlap between the findings for
patients with dementia and without. Moreover, Alzheimer plaque
densities of greater than 15/mm’® be regarded as protection a-
gainst the development of dementia.

e 2.



PREFACE

This monograph deals with the mechanisms and common
ground shared by brain aging and Alzheimer’s disease( AD). The
new concept has been given the name ABC theory and derives
from the results produced by the authors’ working groups. The
ABC theory is intended to help explain the complex pathomecha-
nism of Alzheimer’s disease and would therefore be of prophylac-
tic use in the field of preventive medicine for the aging brain.

The cause of AD are expressed by three letters; ABC

(A) brain - aging is the condition,base and background for
AD

(B) B - amyloid — protein is the molecular marker of AD

(C) channel current of neurotransmitter receptors is the
main target attacked by pathogen factors, which will be the pace-
maker to elicit neuronal circuit disorder.

The authors assume that the reactive oxygen species ( ROS)
is the driving factor for brain aging:“ROS and B — amyloid pro-
tein are the harmful factors inducing neuron apoptosis”. In the o-
pinion of the authors the amyloid and PHF theory are secondary
pathogenic components, while ROS is the primary causal impetus
for the occurrence of Alzheimer’s disease. As the authors point
out , there are of course multiple , mutually interacting risk factors;
but ROS is the driving factor for cerebral change and therefore
paves the way for the development of Alzheimer's disease.

In conclusion, the authors recommend chronologicall exten-
ding the therapeutic window to before the point of definite cere-
bral change (45 years of age) — with antioxidant therapies. An-
tioxidants act as mediators

« 3.
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(1)for the regulated development of the synaptic action po-
tentials !

(2) serve as secondary messengers of metabolic processes,
and

(3) have a regulatory function in genetic expression.

It is pointed out,however,that considerable work remains to
be done in this area in order to provide proof of effectiveness.

The latest scientific results from the laboratories of the four
authors are presented in the twelve chapters of this commendable
monograph.

Hopefully, this book will generate scientific impetus world-
wide and stimulate new scientific research projects leading to im-
proved Alzheimer therapies in the future, thereby easing the se-
vere burden carried by those suffering from the disease and also,

in particular,that of their relatives.

Univ Prof. Dr. Peter DAL — BIANCO M. D. »
University Hospital for Neurology, Vienna, Austria
Vienna ,20 June 2003
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